Simple hepatic cysts are common and most often asymptomatic. In symptomatic cases, hemorrhage, rupture, and infection are major complications. However, urinary tract obstruction caused by a simple hepatic cyst is rare. We treated an 82-year-old Japanese man with an infected giant hepatic cyst causing right hydronephrosis who had a past history of left nephrectomy for renal cell carcinoma. The patient underwent ultrasound-guided percutaneous drainage and sclerotherapy with minocycline hydrochloride for the infected hepatic cyst. Right hydronephrosis was relieved, and renal dysfunction improved with regression of the hepatic cyst after treatment. This is the first report of hydronephrosis due to ureteral obstruction caused by compression from a hepatic cyst.
Introduction
Simple hepatic cysts are common and benign lesions. They are usually asymptomatic and have no effect on liver function, and are diagnosed based on incidental findings on abdominal imaging such as ultrasonography (US) and computed tomography (CT). However, they cause symptoms when they are complicated by infection, rupture, intracystic hemorrhage, obstructive jaundice, and/or compression of vascular systems [1] [2] [3] .
However, ureteral obstruction due to compression from a benign lesion of the liver is very rare [4] . We describe the case of a patient with an infected giant hepatic cyst that obstructed the ureteral tract, who was successfully treated with cystic drainage and sclerotherapy.
Case Report
An 82-year-old man presented to his general practitioner with anorexia, abdominal distension, pain, and fever. His past medical history consisted of left nephrectomy for renal cell carcinoma at 66 years of age. He had been found to have simple hepatic cysts at 55 years of age, and received a follow-up examination from his general practitioner with CT. Plain CT scanning and US revealed enlargement of a simple hepatic cyst measuring 20 cm in diameter, right hydronephrosis, and gallstones in the compressed gallbladder (Fig. 1) . Laboratory analysis showed severe inflammation and renal dysfunction. Thus, he was referred and admitted to our hospital for further evaluation and treatment. Laboratory data on admission showed increased serum C-reactive protein (CRP) and creatinine levels: 34.0 and 1.61 mg/dL, respectively (Table 1) . Liver function tests and serum tumor marker levels were within the normal range, except for a slight elevation in alkaline phosphatase (385 IU/L, reference range: 115-359). Urinalysis showed no signs of urinary tract infection, and blood culture was negative. Although CT showed gallstones, acute cholecystitis was negative due to almost normal liver function tests. Therefore, we diagnosed the patient with an infected hepatic cyst complicated by urinary tract obstruction, and we prescribed intravenous drip infusion of cefoperazone sodium and sulbactam sodium (1 g, twice a day). Despite intravenous drip infusion of antibiotics, the patient's fever persisted. Thus, we inserted a drainage tube into the largest hepatic cyst with suspected infection under ultrasound guidance. About 3,800 mL of yellow, turbid fluid was drained. Cystography did not show any communication between the intrahepatic bile ducts. Then, 400 mg of minocycline hydrochloride in 40 mL of saline was injected for conglutination. The catheter was clamped and reopened after 24 h. Streptococcus parasanguinis was isolated from the cyst fluid. Cystic fluid carbohydrate antigen 19-9 (CA19-9) level was 264,338 U/mL (normal range for serum CA19-9 level: 0-35). However, neoplastic cells were not detected in the cystic fluid. We injected minocycline hydrochloride 2 more times, on days 4 and 12, after catheter insertion. After drainage, abdominal symptoms and fever resolved, and serum CRP and creatinine levels improved (Fig.  2) . The amount of daily drainage gradually decreased from approximately 1,000 mL to about 100 mL. Follow-up CT scan and abdominal US showed prominent regression of the hepatic cyst and relief of the ureteral obstruction (Fig. 3) . Thus, we removed the catheter 19 days after insertion. Regarding his gallstones, magnetic resonance cholangiopancreatography (MRCP) also revealed a common bile duct stone. Thus, we treated him by endoscopic retrograde cholangiopancreatography (ERCP), sphincterotomy, and stone removal. ERCP did not show any communication between the intrahepatic bile ducts. His asymptomatic gallstones were followed up without cholecystectomy due to his age. The patient was then discharged in excellent general condition 1 month after admission. He has since shown an uneventful course without reenlargement of the hepatic cyst.
Discussion
Simple hepatic cysts are most often asymptomatic and are increasingly being diagnosed because of improved imaging techniques. They are estimated to have a prevalence of 2.5-4.7% in the general population and 11.3% in patients referred to a hospital, with increasing frequency with advancing age [5, 6] . Infection of hepatic cysts occurs in 1-3% of patients with polycystic liver disease and autosomal dominant polycystic kidney disease [7] . Bacterial organisms can invade a hepatic cyst through the bile ducts or a hematogenous route [8] . In terms of microbiological findings, 77% of patients with an infected hepatic cyst show positive cyst aspiration culture, with Escherichia coli being the most common isolated pathogen [9] . Besides E. coli, Klebsiella pneumonia, Enterococcus faecium, Enterobacter cloacae, Pseudomonas aeruginosa, Haemophilus parainfluenzae, and others have been isolated from cyst aspiration culture in patients with an infected hepatic cyst [9] . In our case, a culture of cystic fluid was positive for S. parasanguinis, which presumably came from a hematogenous route, because S. parasanguinis is an indigenous bacterium in the oral cavity, and there was no communication between the intrahepatic bile ducts despite bearing a common bile duct stone.
Cystic fluid CA19-9 levels were markedly elevated in our patient, while serum CA19-9 levels were within the normal range. Cystic fluid CA19-9 may be produced from a biliarytype epithelium that covers the cystic lumen [10] . Serum and cyst fluid CA19-9 levels are elevated in patients not only with cystadenocarcinoma but also with infected hepatic cysts [10, 11] . In our patient, there was no nodular lesion in the cyst, and cytology of the cystic fluid was negative; thus, we concluded that cystadenocarcinoma was unlikely.
Management of symptomatic hepatic cysts consists of surgery or percutaneous treatment [12] . In terms of surgical treatment, cyst deroofing, cystectomy, cystoenterostomy, and liver resection have been performed [13] . As for percutaneous treatment, ultrasound-guided percutaneous drainage followed by administration of a sclerosing agent such as ethanol, minocycline hydrochloride, or monoethanolamine oleate has been successful with minimal invasion, and the recurrence rate is low [14] .
Ureteral obstruction can result from mechanical blockade or functional defects, and it can cause hydronephrosis leading to impairment of renal function. Therefore, it is important to resolve hydronephrosis promptly. In our case, in particular, the patient had only the right kidney due to his history of left nephrectomy for renal cell carcinoma; thus, it was absolutely necessary to maintain his renal function by relieving the hydronephrosis. Mechanical causes of ureteral obstruction are congenital, acquired intrinsic defect, and acquired extrinsic defect. In adults, ureteral obstruction is due mainly to acquired defects such as a tumor, calculi, or inflammation. Various acquired extrinsic defects have been reported such as pregnant uterus, retroperitoneal fibrosis, aortic aneurysm, and carcinoma of the uterus, prostate, or colon [15] . To our knowledge, however, there have been no reports of ureteral obstruction due to a hepatic cyst in the literature. There is one report of hydronephrosis due to a giant hemangioma of the liver [4] . In our case, the presence of hepatic cysts was known for 27 years, but infection might rapidly increase the size of a hepatic cyst following ureteral compression.
In conclusion, we have reported a case of an infected simple hepatic cyst causing urinary tract obstruction leading to hydronephrosis that resolved by ultrasound-guided percutaneous drainage and sclerotherapy with minocycline hydrochloride. Although ureteral obstruction due to compression with a hepatic cyst is very rare, the mass effect of an enlarged hepatic cyst should be considered as a possible cause of hydronephrosis, and it should be promptly treated with drainage to relieve urinary tract compression. 
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